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2011: 553

Preliminary
flood
fatalities
in 2019:
92
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Upper Marlboro, MD &
Fairfax, VA – Sept. 2011
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Ellicott City, MD
2016
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Fall Hill Road, Fredericksburg, VA
June 2018

Photo courtesy City of Fredericksburg
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Share information with your family & friends:  https://www.weather.gov/safety/flood

https://www.weather.gov/safety/flood
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Water weighs 62.4 lbs per cubic foot and in a 
flood can flow downstream at 5 to 10 mph.

When a vehicle stalls in the water, the 
water’s momentum is transferred to the car. 
For each foot the water rises, 500 lbs of 
lateral force are applied to the car.

The biggest factor is buoyancy. For each 
foot the water rises up the side of the car, 
the car displaces 1500 lbs of water. In 
effect, the car weighs 1500 lbs less for each 
foot the water rises.

Two feet of water will carry away most 
automobiles!

Vehicle weights:
Smart Car:
2,072 pounds

Nissan Versa:
2,395 pounds

Toyota Corolla:
2,800 pounds

Hyundai Kona:
3,276 pounds

Honda CR-V:
3,410 pounds

Ford F-150:
4,850 pounds

Chevy Suburban:
5,808 pounds
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• The Honda Accord weighs 3,362 pounds
• ½ foot of water displaced by this vehicle

weighs (6 * 16 * 0.5 * 62.4) = 2995 pounds

 Water Depth =  1 foot

 Width: 6 feet

 Length: 16 feet

 Clearance: 6 inches

 Weight: 3,362 pounds

 Net Depth = 0.50 foot

Net Weight : 3,362 lbs - 2,995 lbs = 367 lbs

Friction Force: 0.4 x 367 lbs = 147 lbs

Once the vehicle floats, the friction force 
no longer matters, but the stream force 

could be enough to affect the vehicle even 
before it floats!

3362 lbs.

2995 lbs.

403 lbs.

147 lbs.

If this number →
is greater than the
weight of your car, it’s floating!
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WFTS-TV



National Weather Service Baltimore/Washington 17

http://www.mdfloodmaps.net/map/
http://dcr.virginia.gov/vfris
http://www.mapwv.gov/flood/
https://dcfloodrisk.org/
https://www.floodsmart.gov/
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Flash Flooding

Tidal Flooding

Street Flooding

River Flooding

Dave Dildine/WTOP
Dave Dildine/WTOP

Justin Lini
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Maryland Route 180 after a
Flash Flood – May 2018

Photo from MD Lt. Gov. Boyd Rutherford
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Chunks of ice collect in river channels and may ultimately 
stop the flow of water. 

Ice can collect at a bridge and create an ice jam. 

Water backs up behind the ice jam and subsequent flooding 
results.



National Weather Service Baltimore/Washington 25



National Weather Service Baltimore/Washington 26

MRB

HGR

WNC

FDK
Balt

DC

FBG

CHO

Hburg



National Weather Service Baltimore/Washington 27



National Weather Service Baltimore/Washington 28



National Weather Service Baltimore/Washington 29



National Weather Service Baltimore/Washington 30



National Weather Service Baltimore/Washington 31



National Weather Service Baltimore/Washington 32



National Weather Service Baltimore/Washington 33



National Weather Service Baltimore/Washington



National Weather Service Baltimore/Washington 35



National Weather Service Baltimore/Washington 36

“Deterministic”
(one forecast value)

“Probabilistic”
(range of possibilities)
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Annapolis, MD
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Minor Coastal Flooding at the 
US Naval Academy

Flooding at the Annapolis Boat 
Show in 2017 (happened again 
in 2019 and was even worse!)
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City Average 
nuisance
flood days 
(1957-63)

Average 
nuisance 
flood days
(2007-13)

Percent
increase

Annapolis 3.8 39.3 925%

Baltimore 1.3 13.1 922%

Washington 6.3 29.7 373%
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http://polaris.umuc.edu/cvu/envm/hydro/hydrologic.swf

http://polaris.umuc.edu/cvu/envm/hydro/hydrologic.swf
http://polaris.umuc.edu/cvu/envm/hydro/hydrologic.swf
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http://polaris.umuc.edu/cvu/envm/hydro/hydrologic.swf
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 Anything that cannot 
be absorbed into the 
soil becomes runoff.

 In an urban area, 
where surfaces like 
concrete and asphalt 
are impermeable, 
everything becomes 
runoff!
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Key point: Lakes and flood control basins are important to locate
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Rt. 29 @ Madison/Greene County Line

Rapidan River poured over U.S. Rt 29 at the 
border of Madison & Greene counties
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1995
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Debris Flow from Madison County flood
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Snowfall from  January 6-8, 1996 
Blizzard

Additional snow fell January 
12th. Snowfall totals for the week 
January 6-13, 1996
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Radar estimated total rainfall –
max 1.4 inches

Radar images on 
Jan 19th…
-9:03 am (left)
-11:25 am (below)
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Above: Shenandoah Street in Harpers Ferry 
flooded in January 1996

Left: Flood Markers on Whites Ferry General 
Store include the January 1996 flood
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Storm motion
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Flood Watch

Flood Warning

Flash Flood 

Warning
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US 301 / MD 4
Prince George’s Co., MD

Photo courtesy Prince George’s County EMS
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Ways to report
rain or snow

99

https://www.weather.gov/lwx/skywarn
http://www.cocorahs.org/
http://www.wxqa.com/
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Ellicott City, MD Photos by Craig Coyne



National Weather Service Baltimore/Washington 102



National Weather Service Baltimore/Washington 103



National Weather Service Baltimore/Washington 104



National Weather Service Baltimore/Washington 105

Pleasant
Valley Rd
(Loudoun Co.)

Pleasant
Valley Rd
(Fairfax Co.)

Two roads, with the same name, right next to each other! 
NOT the same road…not even the same county!
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See water where it doesn’t belong, but it
doesn’t meet these criteria?  Report it anyway,
but be as descriptive as you can!  We don’t want
to issue warnings when they aren’t really needed!
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See water where it doesn’t belong, but it
doesn’t meet these criteria?  Report it anyway,
but be as descriptive as you can!  We don’t want
to issue warnings when they aren’t really needed!
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Snow Measurement Guidelines:
https://madis-data.noaa.gov/snow_measurements.html
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Ideally, a snowboard is the best measuring surface.
•Can be as simple as a 2 ft square piece of plywood painted white
•May want to place flags/markers near the board to help locate during snowy weather 
•You can measure snow on a table if you don’t have a board

•Do NOT clean off the snowboard more frequently than every six hours.
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Hail reports are the most 
difficult to gather. The hail 
shaft can be very narrow 
and short lived.

“Marble Size” hail is ambiguous. Do not 
report hail as marble sized. 
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Please report hail size in relation to coins or 
sports equipment in the absence of a ruler.

Hail should be measured along the longest 
dimension. It is best to use a ruler or tape 

measure.
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Let’s take a minute to think about some scenarios and 
what we would report in to the NWS. 

I’ll show you some pictures and give you basic 
information – then you take it from there. 

There isn’t necessarily just one right answer, so don’t 
be afraid to speak up!
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You’re looking where Sandy Creek crosses Route 142, 
and this is your view. You decide to call this in to the 
NWS.

What description would
you provide?
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You’re standing at the corner of Main Street and First 
Avenue, and this is your view. You decide to call this in 
to the NWS.

What description would
you provide?

Is this a flash flood?

Flickr / air babble
BY-SA 2.0
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This is the view in front of your home on Happy Lane. 
You decide to call this in to the NWS.

What description would
you provide?

Geograph / jobomobo
BY-SA 2.0
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You’re next to the Chesapeake Bay at the parking lot of 
Bay Breeze Baptist Church. As you can see, it’s a sunny 
day.

What description would
you provide?

Geograph / Marathon
BY-SA 2.0
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